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Description

BACKGROUND OF THE INVENTION

[0001] This application is based on Japanese Patent
Application No. 2008-329301 filed with the Japan Patent
Office on December 25, 2008.

1. TECHNICAL FIELD

[0002] The present invention relates to a servo system
and a safety control device suited for enhancing the safe-
ty of the servo system.

2. RELATED ART

[0003] A servo system is used in positioning control
and the like of a movable part in various types of ma-
chines.
[0004] This type of servo system includes a servo sys-
tem including a servo motor for driving various types of
machineries, an encoder attached to the servo motor, a
servo amplifier for controlling the operation of the servo
motor, an upper level controller such as a programmable
controller (PLC) for outputting position command infor-
mation to the servo amplifier. The servo amplifier controls
a drive current to the servo motor such that the position
(angle) information from the encoder matches the posi-
tion command information provided from the upper level
controller.
[0005] For such a servo system, a waterwheel electric
servo device, including a servo motor and a servo am-
plifier, for driving a guide vane of the waterwheel is dis-
closed in Japanese Patent No. 3525401 . In such a servo
device, an output voltage waveform of the servo amplifier
is monitored, and an alarm is set off and a guide vane
closing device for backup is activated, and the water-
wheel is stopped when abnormality of the servo amplifier
is detected.
[0006] However, Japanese Patent No. 3525401 re-
lates to a drive device for the waterwheel and cannot be
applied to various servo systems, and furthermore, it is
insufficient with regards to safety function since the ab-
normality of the output voltage waveform of the servo
amplifier is merely monitored.
[0007] US Patent Application Publication No.
2006/061923 A1 relates to components which are includ-
ed in a servo system. In particular, US Patent Application
Publication No. 2006/061923 A1 describes a single con-
troller for controlling the servo motor on the basis of en-
coder data as well as for executing a fault protection
scheme.
[0008] A servo controller having a safety function for
controlling to a safety side when failure occurs has also
been proposed, but the entire system needs to be inter-
changed along with a dedicated servo amplifier, servo
motor, and encoder when using such a servo controller.
[0009] If the entire servo system is interchanged, the

cost becomes high and the know-how etc. accumulated
in the existing servo system developed and customized
by a user become a waste, and a new servo system
needs to be rebuilt.

SUMMARY

[0010] The present invention has been devised to
solve the problems described above, and an object there-
of is to achieve safety without interchanging the entire
existing servo system to a system having the safety func-
tion.
[0011] In accordance with one aspect of the present
invention, the present Invention is directed to a safety
control device, provided with a branched output of an
encoder attached to a servo motor for outputting, to an
opening and closing unit arranged on a supply line of
drive power between the servo motor and a servo am-
plifier for controlling the drive power of the servo motor,
a safety output for controlling opening of the opening and
closing unit to shield the supply of drive power to the
servo motor and closing of the opening and closing unit
to supply drive power to the servo motor. The safety con-
trol device is adapted to monitor presence of an abnor-
mality based on the output of the encoder, and the safety
control device is adapted to output the safety output to
the opening and closing unit to be opened to shield the
supply of drive power to the servo motor in a case where
the abnormality is present. Further, the safety control de-
vice is adapted to transmit to a controller for providing a
control command to the servo amplifier which controls
the drive power of the servo motor based on the control
command, operation information which enables the con-
troller to perform a control on the basis of the operation
information.
[0012] In accordance with another aspect of the
present invention, the present invention is directed to a
servo system including a servo motor, and a servo am-
plifier for controlling a drive power of the servo motor
based on an output of an encoder attached to the servo
motor, the servo system including: a controller for pro-
viding a control command to the servo amplifier and the
safety control device of the present invention.
[0013] The abnormality is the abnormality detected
based on the output of the encoder, and preferably ab-
normality of the rotation speed, the rotation angle (posi-
tion), the rotating direction, or the like of the servo motor.
[0014] Abnormality means deviation from a normal val-
ue or range, and refers to, for example, the rotation
speed, the rotation angle (position), the rotating direction,
or the like of the servo motor deviated from the limit value
or the limit range of the rotation speed, the rotation angle
(position), the rotating direction, or the like of the servo
motor set in advance. The limit value and the limit range
are preferably set by the user.
[0015] The servo motor and the servo amplifier are not
limited to one set, and may be a plurality of sets.
[0016] The safety output includes a safety output on a
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dangerous side prohibiting the operation of a machinery
driven by the servo motor and a safety output on a safety
side permitting the operation of the machinery, where the
opening and closing unit is opened by the safety output
on the dangerous side, and the opening and closing unit
is closed by the safety output on the safety side. If ab-
normality is present, the opening and closing unit is
opened by the output on the dangerous side to shield the
supply of the drive power to the servo motor.
[0017] According to the servo system of the present
invention, with the addition of the safety control device
to the servo system, the presence of an abnormality such
as abnormality in the rotation speed of the servo motor
is monitored based on the output of the encoder, and the
supply of the drive power to the servo motor is shielded
to stop the servo motor if abnormality is present, whereby
safety can be realized without interchanging the entire
servo system to a system having a safety function.
[0018] Furthermore, since the output line of the encod-
er is branched and the output of the encoder is provided
to the safety control device, the presence of an abnor-
mality can be monitored, and the opening and closing
unit arranged on the supply line of the drive power be-
tween the servo amplifier and the servo motor can be
opened by the safety output of the safety control device
if the abnormality is present to shield the supply of the
drive power to the servo motor, and hence the safety
control device can be easily added to an existing servo
system.
[0019] The safety control device may include a setting
input unit inputted with setting information including a
monitoring content in monitoring the presence of an ab-
normality wherein the safety control device is adapted to
perform the monitoring corresponding to the setting in-
formation.
[0020] The monitoring content includes monitoring
items such as the rotation speed, the rotation angle (po-
sition), the rotating direction, and the like of the servo
motor.
[0021] The monitoring content includes the limit value
and the limit range of the rotation speed if the parameter
that acts as a reference in determining the presence of
an abnormality such as the monitoring item is the rotation
speed of the servo motor, and the limit value and the limit
range of the rotation angle if the monitoring item is the
rotation angle (position).
[0022] If a plurality of servo motors is present, the set-
ting Information of the monitoring content is preferably
inputted for every servo motor.
[0023] If a plurality of servo motors is present, the in-
formation specifying another servo motor to shield the
supply of the drive power when abnormality occurs in a
certain servo motor may be included in the setting infor-
mation.
[0024] The setting Information may be set by having
the user manually operate a set switch and the like, or
may be set using a dedicated tool.
[0025] According to such an aspect, the monitoring

corresponding to the setting information including the
monitoring content is performed, and thus the monitoring
content, such as monitoring of the rotation speed and the
monitoring of the rotation angle of the servo motor can
be selected by the setting information.
[0026] The safety control device may include a moni-
toring control input unit provided with a monitoring control
input for switching enabling/disabling of the monitoring
wherein the safety control device is adapted to perform
the monitoring when the monitoring control input is an
input that enables the monitoring, and not to perform the
monitoring when the monitoring control input is an input
that disables the monitoring.
[0027] The monitoring control input is an input for en-
abling or disabling the monitoring, and preferably controls
enabling/disabling for every monitoring item or every
monitoring servo motor. The monitoring control input may
use an input from a safety sensor such as a safety light
curtain and a safety door switch. In this case, for example,
when the safety sensor detects that a worker has entered
the detection region at the periphery of the machinery
driven by the servo motor, the monitoring function may
be enabled by the input from the safety sensor and the
monitoring on whether or not the rotation speed of the
servo motor is lower than or equal to the low speed limit
speed may be started. Furthermore, instead of using the
input from the safety sensor for the monitoring control
input, the input corresponding to enabling/disabling from
the set switch of the control board may be used as the
monitoring control input.
[0028] According to the aspect, the enabling/disabling
of the monitoring is switched by the monitoring control
input, and thus monitoring does not need to be performed
on a constant basis, and the monitoring may be started
when the worker approaches the machinery driven by
the servo motor using the input from the safety sensor.
[0029] The safety control device may include a safety
input unit provided with an emergency stop input wherein
the safety control device is adapted to shield the supply
of the drive power to the servo motor in response to the
emergency stop input.
[0030] The emergency stop input is preferably an input
from an emergency stop switch and the like.
[0031] According to the aspect, the supply of the drive
power to the servo motor is shielded to stop the servo
motor in response to the emergency stop input at the
time of an emergency.
[0032] The safety control device may be adapted to,
when the supply of the drive power to the servo motor is
shielded, transmit to the controller that the supply of drive
power is shielded. According to the aspect, when the
supply of the drive power to the servo motor is shielded
by the safety control device, the shielding of the drive
power is transmitted to the controller for providing the
control command to the servo amplifier, and hence the
controller can recognize such shielding and provide an
appropriate control command to the servo amplifier.
[0033] In the servo system according to yet another
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aspect of the present invention, the encoder is an incre-
mental encoder In which the output is duplicated, the
output of the encoder Including an A-phase signal, a B-
phase signal, an inverted A-phase signal, and an inverted
B-phase signal.
[0034] According to the aspect, the output of the en-
coder used in the monitoring of the presence of an ab-
normality is duplicated, so that the presence of an ab-
normality can be monitored at high reliability.
[0035] In the servo system according to yet another
aspect of the present invention, the encoder is an incre-
mental encoder in which the output is duplicated, the out-
put of the encoder including a sin signal, a cos signal, an
inverted sin signal, and an inverted cos signal.
[0036] According to the aspect, the output of the en-
coder used in the monitoring of the presence of an ab-
normality is duplicated, so that the presence of an ab-
normality can be monitored at high reliability.
[0037] In the servo system according to one aspect of
the present invention, an additional encoder is attached
to the servo motor separate from the encoder; and the
safety control device monitors the presence of an abnor-
mality based on the outputs of the encoder and the ad-
ditional encoder.
[0038] According to the aspect, even when the output
of the encoder is not duplicated, an additional encoder
can be added so that the presence of an abnormality can
be monitored at high reliability using the outputs from
both encoders.
[0039] In accordance with another aspect of the
present invention, there is provided a safety control de-
vice, provided with a branched output of an encoder at-
tached to a servo motor, for outputting to an opening and
closing unit arranged on a supply line of a drive power
between the servo motor and a servo amplifier for con-
trolling drive of the servo motor a safety output for con-
trolling opening and closing; wherein presence of an ab-
normality is monitored based on the output of the encod-
er, and the opening and closing unit is opened by the
safety output to shield the supply of the drive power to
the servo motor in a case where abnormality Is present.
[0040] According to the safety control device of the
present invention, with the addition of the safety control
device to the servo system, the presence of an abnor-
mality such as the abnormality of the rotation speed of
the servo motor is monitored based on the output of the
encoder, and the supply of the drive power to the servo
motor is shielded to stop the servo motor if abnormality
is present, whereby safety can be realized without inter-
changing the entire servo system to a system having a
safety function.
[0041] Furthermore, since the output line of the encod-
er is branched and the output of the encoder is provided
to the safety control device, the presence of an abnor-
mality can be monitored, and the opening and closing
unit arranged on the supply line of the drive power be-
tween the servo amplifier and the servo motor is opened
by the safety output of the safety control device if the

abnormality is present to shield the supply of the drive
power to the servo motor, and hence the safety control
device can be easily added to an existing servo system.
[0042] The safety control device according to another
aspect of the present invention includes: a setting input
unit inputted with setting information including content of
the monitoring; and a monitoring control input unit pro-
vided with a monitoring control input for switching ena-
bling/disabling of the monitoring; wherein the monitoring
corresponding to the setting information is performed
when the monitoring control input is an input that enables
the monitoring, and the monitoring is not performed when
the monitoring control input is an input that disables the
monitoring.
[0043] According to the aspect, the monitoring corre-
sponding to the setting information including the moni-
toring content is performed, and thus the monitoring con-
tent, for example, the monitoring content such as moni-
toring of the rotation speed and the monitoring of the
rotation angle of the servo motor can be selected by the
setting information.
[0044] Further, the enabling/disabling of the monitor-
ing is switched by the monitoring control input, and thus
monitoring does not need to be performed on a constant
basis, and the monitoring may be started when the worker
approaches the machinery driven by the servo motor us-
ing the input from the safety sensor.
[0045] The safety control device according to still an-
other aspect of the present invention further includes: a
safety input unit provided with an emergency stop input;
wherein the opening and closing unit is opened to shield
the supply of the drive power to the servo motor in re-
sponse to the emergency stop input; and when the supply
of the drive power to the servo motor is shielded, the
shielding of the supply of the drive power is transmitted
to the controller for providing a control command to the
servo amplifier.
[0046] According to the aspect, the supply of the drive
power to the servo motor is shielded to stop the servo
motor in response to the emergency stop input at the
time of an emergency. When the supply of the drive pow-
er to the servo motor is shielded, the shielding of the drive
power is transmitted to the controller for providing the
control command to the servo amplifier, and hence the
controller can recognize such shielding and provide an
appropriate control command to the servo amplifier.
[0047] According to the present invention, with the ad-
dition of the safety control device to the servo system,
the presence of an abnormality such as the abnormality
of the rotation speed of the servo motor is monitored
based on the output of the encoder, and the supply of
the drive power to the servo motor is shielded to stop the
servo motor if abnormality is present, whereby safety can
be realized without interchanging the entire servo system
to a system having a safety function. Therefore, the cus-
tomized existing servo system can be effectively utilized
at low cost.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0048]

Fig. 1 is a schematic configuration diagram of a servo
system according to an embodiment of the present
invention;
Fig. 2 is a function block diagram of a safety control
device of Fig. 1;
Fig. 3 is a flowchart at the time of initial setting;
Fig. 4 is a flowchart at the time of operation;
Fig. 5 is a flowchart of a resident process;
Fig. 6 is a flowchart at the time of normal control;
Fig. 7 is a flowchart at the time of monitoring control;
Fig. 8 is a schematic configuration diagram of a servo
system according to another embodiment of the
present invention; and
Fig. 9 is a schematic configuration diagram of a servo
system according to still another embodiment of the
present invention.

DETAILED DESCRIPTION

[0049] Hereinafter, embodiments of the present inven-
tion will be described with reference to the drawings.

(First Embodiment)

[0050] Fig. 1 is a configuration diagram of a servo sys-
tem according to an embodiment of the present invention.
[0051] A servo system 1 of the present embodiment
includes a servo motor 2 for driving various types of ma-
chineries such as industrial robot; an encoder 3 directly
connected to a shaft of the servo motor 2; a servo am-
plifier 4 for controlling the operation of the servo motor
2; an upper level controller 5 such as a programmable
controller (PLC) for outputting position command infor-
mation to the servo amplifier 4 and being provided with
feedback information from the servo amplifier 4; and also
includes a safety control device 6 according to the
present invention.
[0052] The servo amplifier 4 controls a drive (motor)
current to the servo motor 2 based on the position (angle)
information as the output of the encoder 2 and the posi-
tion command information from the upper level controller
5.
[0053] The safety control device 6 realizes safety of
the servo system, and is provided with a branched output
from the encoder 3 to monitor the presence of an abnor-
mality based on the output.
[0054] The encoder 3 is a known incremental encoder
in which the output is duplicated, the output including an
A-phase signal and a B-phase signal having a phase
difference of 90 degrees and an inverted A-phase signal
and an inverted B-phase signal, and such four types of
rectangular wave signals are provided to the servo am-
plifier 4 and to the safety control device 6.
[0055] Therefore, since the output of the encoder 3 is

duplicated, if the A-phase signal or the B-phase signal is
abnormal, for example, the signal inverted from such a
signal does not match the inverted A-phase signal or the
inverted B-phase signal, and hence the abnormality can
be detected. The encoder is not limited to the rectangular
wave type for outputting the rectangular wave signal, and
an encoder in which the output is duplicated of the sine
wave type for outputting four types of sine wave signals,
sin signal, cos signal, inverted sin signal, and inverted
cos signal may be used.
[0056] The safety control device 6 is provided with an
emergency stop input from an external emergency stop
switch etc., setting information containing monitoring
content for monitoring the presence of an abnormality,
and monitoring control input for switching the monitoring
to enable/disable, and monitors the presence of emer-
gency stop input and the presence of an abnormality
based thereon and provides to a contactor 7 arranged
between the servo amplifier 4 and the servo motor 2 a
safety output for controlling opening and closing of a con-
tact thereof.
[0057] The safety output includes a dangerous side
safety output that prohibits the operation of the machinery
driven by the servo motor 2, and a safety side safety
output that permits the operation of the machinery. The
contact of the contactor 7 is opened to shield the supply
of drive power to the servo motor 2 by the dangerous
side safety output such as the low level safety output,
and the contact of the contactor 7 is closed to supply the
drive power to the servo motor 2 by the safety side safety
output such as the high level safety output. If the case of
the emergency stop input or if abnormality is present, the
dangerous side safety output is outputted to the contrac-
tor 7 to open the contact, thereby shielding the supply of
drive power to the servo motor 2.
[0058] The setting information may be set by having
the user operate a dip switch etc. arranged on the safety
control device 6, or may be set using a dedicated tool.
The monitoring content contained in the setting informa-
tion includes monitoring items such as rotation speed,
rotation angle (position), or rotating direction of the servo
motor 2. Furthermore, the content also includes a limit
value or a limit range of the rotation speed, or a limit value
or a limit range of the rotation angle that becomes a ref-
erence in determining the presence of an abnormality.
[0059] If a plurality of servo motors is present, the set-
ting information of the monitoring content is preferably
inputted for every servo motor.
[0060] If a plurality of servo motors is present, the in-
formation for specifying another servo motor to shield the
supply of drive power when abnormality occurs in a cer-
tain servo motor may be contained in the setting infor-
mation. In other words, when abnormality occurs in a
certain servo motor, the supply of drive power to another
servo motor specified by the setting information in ad-
vance may be shielded with the relevant servo motor.
[0061] The setting information also contains the type
and content of the communication with the upper level
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controller 5 such as information on whether the commu-
nication complying with a specific communication proto-
col, or an ON/OFF signal using a plurality of signal lines.
[0062] The monitoring control input is an input for
switching enabling/disabling of the monitoring function,
and is an input for switching whether to perform the mon-
itoring of the monitoring items set by the setting informa-
tion. The monitoring control input may set enabling/dis-
abling for every monitoring item, or may collectively set
enabling/disabling.
[0063] For the monitoring control input, inputs from var-
ious types of safety sensors such as safety light curtain,
safety door switch, and safety mat can be used, so that
when the worker detects intrusion to a detection region
at the periphery of the machinery driven by the servo
motor 2 by the safety light curtain, the monitoring function
can be enabled to start monitoring whether or not the
rotation speed of the servo motor is lower than or equal
to the low speed limiting speed, or when the worker is
performing adjustment and maintenance at the periphery
of the machinery with the door opened, the monitoring
function may be enabled with the input from the safety
door switch for detecting the opening of the door as the
monitoring control input to start monitoring whether or
not the rotation speed of the servo motor is lower than
or equal to the low speed limiting speed.
[0064] The enabling/disabling of the monitoring func-
tion may be set for every monitoring item without using
the input from the safety sensor as the monitoring control
input, where the enabling/disabling may be set by the set
switch of a control board and the input from the set switch
may be used as the monitoring control input.
[0065] In the safety control device 6, the monitoring of
the monitoring item enabled by the monitoring control
input such as the rotation speed of the servo motor 2 is
performed based on the output from the encoder 3, where
determination is made as abnormal if exceeding a set
limit value, and the dangerous side safety output for pro-
hibiting the operation of the machinery is outputted to the
contactor 7 to open the contact and shield the drive cur-
rent to the servo motor 2 thereby stopping the servo motor
2.
[0066] The safety control device 6 outputs the danger-
ous side safety output to the contactor 7 when the emer-
gency stop input from the emergency stop switch and
the like is made regardless of the monitoring result on
the presence of an abnormality, and opens the contact
of the contactor 7 to shield the current-carrying to the
servo motor 2 thereby stopping the servo motor 2. When
the drive current to the servo motor 2 is shielded, the
safety control device 6 feeds back the notification on such
shielding as operation information to the upper level con-
troller 5. The upper level controller 5 then can recognize
that the servo motor 2 is stopped by the emergency stop
input or the occurrence of abnormality. The operation
information fed back from the safety control device 6 to
the upper level controller 5 may contain information such
as presence of emergency stop input, presence of mon-

itoring control input, that is, whether or not monitoring is
being performed, and the like. Furthermore, the operation
information to be fed back to the upper level controller 5
may contain information on the monitoring result by a
safety monitoring unit, to be described later, for monitor-
ing the abnormality of the internal function of the safety
control device 6.
[0067] The safety control device 6 incorporates a CPU,
and has the functions shown in Fig. 2.
[0068] As shown in Fig. 2, the safety control device 6
includes a safety input unit 8 externally provided with the
emergency stop input, a monitoring control input unit 9
provided with a monitoring control input for switching en-
abling/disabling of the monitoring function, a sensor input
unit 10 provided with the output of the encoder 3, and a
setting input unit 11 set and inputted with the setting in-
formation containing the monitoring content.
[0069] The safety input unit 8 is provided with the emer-
gency stop input from the emergency stop switch etc.,
and the monitoring control input unit 9 is provided with
input from the safety sensor such as the safety light cur-
tain.
[0070] The sensor input unit 10 is provided with the
output from the encoder 3 after being branched by a ded-
icated attachment 19. In a system in which a plurality of
servo motors is arranged, as hereinafter described, the
sensor input unit 10 is provided with the output of the
encode corresponding to each servo motor, and is also
provided with an output of an additional encoder if an
additional encoder is attached to one servo motor, as
hereinafter described.
[0071] In the present embodiment, the sensor input
unit 10 is provided with four types of signals, A-phase
signal, B-phase signal, inverted A-phase signal, and in-
verted B-phase signal from the encoder 3 in which the
output is duplicated.
[0072] The setting input unit 11 is set and inputted with
the above-described setting information containing the
items to be monitored, the limit value that acts as a ref-
erence in determining the presence of an abnormality,
and the like.
[0073] The output of the encoder 3 inputted to the sen-
sor input unit 10 is shaped, and the cycle and the position
of the encoder signal are calculated by a sensor input
calculation unit 12.
[0074] A monitoring determination unit 13 performs
monitoring and determines the presence of an abnormal-
ity or does not perform monitoring based on the inputs
of the monitoring control input unit 9, the sensor input
unit 10, and the setting input unit 11. In other words, the
monitoring determination unit 13 performs monitoring of
the monitoring content set and inputted by the setting
input unit 11 if the monitoring is enabled by the monitoring
control input of the monitoring control input unit 9, and
determines the presence of an abnormality. The moni-
toring is not performed if the monitoring is disabled by
the monitoring control input of the monitoring control input
unit 9, and thus, the determination on the presence of an
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abnormality is not performed.
[0075] The monitoring determination unit 13 deter-
mines the presence of an abnormality based on the out-
put of the encoder 3 from the sensor input unit 10 for the
item to be monitored set and inputted by the setting input
unit 11 when the monitoring is enabled by the monitoring
control input of the monitoring control input unit 9. For
instance, if the monitoring item is the rotation speed of
the servo motor 2, the determination is made based on
the output from the encoder 3, where determination is
made as abnormal if greater than the set limiting speed,
and determination is made as normal if smaller than or
equal to the set limiting speed.
[0076] In the monitoring determination unit 13, the de-
termination on whether or not the output of the encoder
3 itself is normal is also made. In other words, the output
of the encoder includes four types, the A-phase signal,
the B-phase signal, and the inverted A-phase signal and
the inverted B-phase signal, as described above, where
determination on whether or not the A-phase signal and
the B-phase signal correspond to the inverted A-phase
signal and the inverted B-phase signal, respectively, is
made, and the output of the encoder 3 is determined as
abnormal if correspondence is not found.
[0077] In the monitoring determination unit 13, the de-
termination on the presence of an abnormality is per-
formed for every servo motor and determination on the
presence of an abnormality of the output is performed
for every encoder in a system including a plurality of servo
motors, as hereinafter described.
[0078] The output control unit 14 controls the safety
output unit 15 for outputting the safety output and the
monitor output unit 16 for outputting the monitor output
based on each output of the safety input unit 8, a safety
monitoring unit 17 for monitoring the abnormality of the
internal function, and the monitoring determination unit
13. The output control unit 14 controls the safety output
unit 15 for outputting a plurality of safety outputs and the
monitor output unit 16 for outputting a plurality of monitor
outputs so as to individually correspond to each servo
motor in a system including a plurality of servo motors.
[0079] The safety monitoring unit 17 self-diagnosis the
presence of an abnormality of each internal function, and
performs monitoring of the clock of the CPU, the voltage
of each unit, the internal memory, and the like.
[0080] When the emergency stop input is made to the
safety input unit 8, the output control unit 14 controls the
safety output and the monitor output to the dangerous
side of prohibiting the operation of the machinery with
respect to the safety output unit 15 and the monitor output
unit 16 regardless of the determination result of the mon-
itoring determination unit 13. The output control unit 14
controls the safety output and the monitor output to the
dangerous side of prohibiting the operation of the ma-
chinery with respect to the safety output unit 15 and the
monitor output unit 16 regardless of the determination
result of the monitoring determination unit 13 when the
abnormality of the internal function is detected based on

the monitoring result of the safety monitoring unit 17.
[0081] In this embodiment, the process of controlling
the safety output to the dangerous side when the emer-
gency stop input is made and when abnormality of the
internal function is detected by the safety monitoring unit
17 is a resident process, as hereinafter described.
[0082] The output control unit 14 controls the safety
output and the monitor output according to the determi-
nation result of the monitoring determination unit 13 when
the emergency stop input from the safety input unit 8 is
not made and the abnormality of the internal function is
not detected by the safety monitoring unit 17. Specifically,
when determined as abnormal by the monitoring deter-
mination unit 13, the safety output and the monitor output
are controlled to the dangerous side of prohibiting the
operation of the machinery, and when determined as nor-
mal, the safety output and the monitor output are con-
trolled to the safety side of permitting the operation of the
machinery. When monitoring is not performed, the safety
output and the monitor output are controlled to the safety
side of permitting the operation of the machinery.
[0083] The safety output unit 15 opens the contact by
providing the safety output on the dangerous side of pro-
hibiting the operation of the machinery to the contactor
7 according to the control of the output control unit 14,
and shields the drive current to the servo motor 2 to stop
the servo motor 2, or closes the contact by providing the
safety output on the safety side of permitting the opera-
tion of the machinery to the contactor 7 and supplies the
drive current to the servo motor 2.
[0084] The monitor output unit 16 provides a monitor
output to an indication lamp and the like to lighting display
that the drive current to the servo motor 2 is shielded.
[0085] An upper level device connection unit 18 trans-
mits the internal operation information on whether or not
the drive current to the servo motor 2 is shielded to the
upper level controller 5 as a feedback signal.
[0086] Fig. 3 is a flowchart for describing the operation
at the time of initial setting in the embodiment of the
present invention.
[0087] First, various operation settings are performed.
Specifically, setting and input are made with the moni-
toring content, parameter necessary for the monitoring
content, association of the monitoring content and the
output control, and the like as the setting information, and
the communication setting such as the communication
data and the communication method is performed on the
upper level controller 5 (step n100). The set content is
then transmitted to the upper level controller 5, and the
process is terminated (step n101).
[0088] Fig. 4 is a flowchart describing the operation at
the time of operation in the embodiment of the present
invention.
[0089] First, the safety resident process of determining
whether or not the emergency stop input is made or the
internal function is abnormal is performed (step n200).
As shown in Fig. 5, the safety resident process deter-
mines whether or not the abnormality of the internal func-
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tion of the safety control device 6 is detected (step
n200-1), outputs the safety output corresponding to the
dangerous side of prohibiting the operation of the ma-
chinery to the contactor 7 if abnormality is detected to
open the contact of the contactor 7 and shield the current-
carrying to the servo motor 2 (step n200-2), sets the com-
munication information indicating that the current-carry-
ing to the servo motor 2 is shielded and then terminates
(step n200-3). If the abnormality of the internal function
of the safety control device 6 is not detected in step
n200-1, determination is made whether or not the emer-
gency stop input is made, that is, the emergency stop
operation is made (step n200-4), and the process is ter-
minated if the emergency stop operation is not made. If
the emergency stop operation is made in step n200-4,
the communication information indicating that the emer-
gency stop operation is made is set (step n200-5), and
the process proceeds to step n200-2 to shield the current-
carrying to the servo motor 2.
[0090] Returning back to Fig. 4, whether or not the cur-
rent-carrying to the servo motor 2 is shielded is deter-
mined by the safety resident process (step n201), where
the process proceeds to step n204 if shielded, and the
information set in step n200-3 or step n200-5 and the
information indicating if the current control is the normal
control in which monitoring is not performed or the mon-
itoring control are transmitted to the upper level controller
5, and the process is terminated.
[0091] If determined that the current-carrying to the
servo motor 2 is not shielded in step n201, whether or
not the monitoring control input for enabling the monitor-
ing is made is determined (step n202), and the process
proceeds to the normal control in which monitoring is not
performed if the monitoring control input for enabling the
monitoring is not made (step n203). As shown in Fig. 6,
in the normal control, the output of the safety output cor-
responding to the safety side of permitting the operation
of the machinery to the contactor 7 is continued, the cur-
rent-carrying to the servo motor 2 is continued and the
process is terminated (step n203-1), and the process pro-
ceeds to step n204 of Fig. 4.
[0092] If the monitoring control input for enabling the
monitoring is made in step n202 of Fig. 4, the process
proceeds to the monitoring control (step n205). As shown
in Fig. 7, in the monitoring control, whether or not within
the monitoring permitting value such as whether or not
the rotation speed of the servo motor 2 is lower than or
equal to the limiting speed is determined (step n205-1),
the output of the safety output corresponding to the safety
side is continued with respect to the contactor 7 if within
the monitoring permitting value, the current-carrying to
the servo motor 2 is continued, and the process is termi-
nated (step n205-2).
[0093] If not within the monitoring permitting value in
step n205-1 such as when the rotation speed of the servo
motor 2 is greater than the limiting speed, the safety out-
put corresponding to the dangerous side is outputted with
respect to the contactor 7 to open the contact, the current-

carrying to the servo motor 2 is shielded (step n205-3),
the communication information such as cause of error
and target are set and the process is terminated (n205-4),
and the process proceeds to step n204 of Fig. 4, and the
set information and the information indicating whether
the current control is the normal control or the monitoring
control are transmitted to the upper level controller 5, and
the process is terminated.
[0094] As described above, the presence of an abnor-
mality is monitored according to the setting by adding the
safety control device 6 to the servo system, and the con-
tact of the contactor 7 is opened to shield the supply of
the drive power to the servo motor 2 and stop the servo
motor 2 if abnormality is present, and hence the safety
of the servo system can be achieved.
[0095] Furthermore, the entire servo system does not
need to be interchanged with the system having a safety
function to achieve safety, and thus, the safety can be
achieved at low cost and the existing customized servo
system can be effectively utilized.

(Other Embodiments)

[0096] In the above-described embodiment, descrip-
tion on application to a system for controlling one servo
motor 2 has been made, but the present invention can
be similarly applied to a system for controlling a plurality
of servo motors 2-1, 2-2, as shown in Fig. 8.
[0097] The servo system of Fig. 8 includes two servo
motors 2-1, 2-2, encoders 3-1, 3-2 directly connected to
the respective shafts of each servo motor 2-1, 2-2, servo
amplifiers 4-1, 4-2 for respectively controlling the opera-
tion of each servo motor 2-1, 2-2, and an upper level
controller 5-1 such as a programmable controller (PLC)
for outputting the position command information to each
servo amplifier 4-1, 4-2 and being provided with the feed-
back information from each servo amplifier 4-1, 4-2, and
also includes the safety control device 6 according to the
present invention.
[0098] As with the embodiment described above, the
safety control device 6 of the present embodiment is also
provided with various types of setting information such
as the emergency stop input from the external emergen-
cy stop switch etc., monitoring items for monitoring the
presence of an abnormality, parameters necessary for
determining the presence of an abnormality, and the like,
and the monitoring control input for setting the monitoring
to enable/disable.
[0099] The setting information includes items to be
monitored, parameters that serve as a criteria in deter-
mining the presence of an abnormality, and the like for
every servo motor 2-1, 2-2. If abnormality occurs in one
servo motor 2-1 by such setting information, the drive
current to such a servo motor 2-1 is shielded and the
drive current to the other servo motor 2-2 may be shield-
ed.
[0100] The monitoring control input for enabling or dis-
abling the monitoring may be provided for every servo
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motor 2-1, 2-2.
[0101] In this embodiment, the safety control device 6
monitors the presence of an abnormality for every servo
motor 2-1, 2-2 based on the output of each encoder 3-1,
3-2 individually corresponding to each servo motor 2-1,
2-2, and provides the safety output for controlling the
opening and closing of the contact of each contactor 7-1,
7-2. Other configurations are similar to the embodiment
described above.
[0102] The encoder 3, 3-1, 3-2 of each embodiment
above is an incremental encoder in which the output is
duplicated, but if the encoder is an incremental encoder
in which the output is not duplicated or an absolute en-
coder 3-3, as shown in Fig. 9, an additional incremental
encoder or an absolute encoder 3-4 is added coaxially
with the servo motor 2, and the presence of an abnor-
mality is detected based on the outputs of both encoders
3-3, 3-4.
[0103] The present invention is useful for the safety of
the servo system.

Claims

1. A safety control device (6), provided with a branched
output of an encoder (3) attached to a servo motor
(2), for outputting, to an opening and closing unit (7)
arranged on a supply line of drive power between
the servo motor (2) and a servo amplifier (4) for con-
trolling the drive power of the servo motor (2), a safe-
ty output for controlling opening of the opening and
closing unit (7) to shield the supply of drive power to
the servo motor (2) and closing of the opening and
closing unit (7) to supply drive power to the servo
motor;
wherein the safety control device (6) is adapted to
monitor presence of an abnormality based on the
output of the encoder (3), and the safety control de-
vice is adapted to output the safety output to the
opening and closing unit (7) to be opened to shield
the supply of drive power to the servo motor (2) in a
case where the abnormality is present,
characterized in that the safety control device (6)
is adapted to transmit to a controller (5) for providing
a control command to the servo amplifier (4) which
controls the drive power of the servo motor (2) based
on the control command, operation information
which enables the controller (5) to perform a control
on the basis of the operation information.

2. The safety control device (6) according to claim 1,
including a setting input unit (11) inputted with setting
information including a monitoring content in moni-
toring the presence of an abnormality, wherein the
safety control device (6) is adapted to perform the
monitoring corresponding to the setting information.

3. The safety control device (6) according to claim 1 for

2, including a monitoring control input unit (9) pro-
vided with a monitoring control input for switching
enabling/disabling of the monitoring, wherein the
safety control device (6) is adapted to perform the
monitoring when the monitoring control input is an
input that enables the monitoring, and not to perform
the monitoring when the monitoring control input is
an input that disables the monitoring.

4. The safety control device (6) according to any one
of claims 1 to 3, including a safety input unit (8) pro-
vided with an emergency stop input, wherein the
safety control device (6) is adapted to shield the sup-
ply of the drive power to the servo motor (2) in re-
sponse to the emergency stop input.

5. The safety control device (6) according to any one
of claims 1 to 4,wherein the safety control device (6)
is adapted to, when the supply of the drive power to
the servo motor (2) is shielded, transmit to the con-
troller (5) that the supply of drive power is shielded.

6. The safety control device according to claim 1, com-
prising:

a setting input unit (11) inputted with setting in-
formation including content of the monitoring;
and
a monitoring control input unit (9) provided with
a monitoring control input for switching ena-
bling/disabling of the monitoring; wherein
the monitoring corresponding to the setting in-
formation is performed when the monitoring
control input is an input that enables the moni-
toring, and the monitoring is not performed when
the monitoring control input is an input that dis-
ables the monitoring.

7. The safety control device according to claim 1 or 6,
further comprising:

a safety input unit (8) provided with an emergen-
cy stop input; wherein
the opening and closing unit (7) is opened to
shield the supply of the drive power to the servo
motor (2) in response to the emergency stop in-
put; and
when the supply of the drive power to the servo
motor (2) is shielded, the shielding of the supply
of the drive power is transmitted to the controller
(5) for providing a control command to the servo
amplifier (4).

8. A servo system (1) including a servo motor (2), and
a servo amplifier (4) for controlling a drive power of
the servo motor (2) based on an output of an encoder
(3) attached to the servo motor (2),
the servo system comprising a controller. (5) for pro-
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viding a control command to the servo amplifier (4)
and a safety control device according to any one of
claims 1 to 7.

9. The servo system (1) according to claim 8, wherein
the encoder (3) is an incremental encoder in which
the output is duplicated, the output of the encoder
(3) including an A-phase signal, a B-phase signal,
an inverted A-phase signal, and an inverted B-phase
signal.

10. The servo system (1) according to claim 8, wherein
the encoder (3) is an incremental encoder in which
the output is duplicated, the output of the encoder
(3) including a sin signal, a cos signal, an inverted
sin signal, and an inverted cos signal.

11. The servo system (1) according to claim 8, wherein
an additional encoder (3-4) is attached to the servo
motor (2) separate from the encoder (3-3); and
the safety control device (5) monitors the presence
of an abnormality based on the outputs of the en-
coder and the additional encoder (3-4).

Patentansprüche

1. Sicherheitssteuerungsvorrichtung (6), ausgestattet
mit einem verzweigten Ausgang eines Wertgebers
(3), der an einem Servomotor (2) angebracht ist, um
an eine Öffnungs- und Schließeinheit (7), die an ei-
ner Zufuhrleitung für Antriebsleistung zwischen dem
Servomotor (2) und einem Servoverstärker (4) an-
geordnet ist, um die Antriebsleistung des Servomo-
tors (2) zu steuern, eine Sicherheitsausgabe auszu-
geben, um das Öffnen der Öffnungs- und
Schließeinheit (7) zum Abschirmen der Zufuhr von
Antriebsleistung zum Servomotor (2) und um das
Schießen der Öffnungs- und Schließeinheit (7) zur
Führung von Antriebsleistung zum Servomotor zu
steuern;
wobei die Sicherheitssteuerungsvorrichtung (6) da-
für eingerichtet ist, basierend auf der Ausgabe des
Wertgebers (3) das Vorhandensein einer Unregel-
mäßigkeit zu überwachen, und die Sicherheitssteu-
erungsvorrichtung dafür eingerichtet ist, die Sicher-
heitsausgabe an die Öffnungs- und Schließeinheit
(7), die zu öffnen ist, auszugeben, um die Zufuhr von
Antriebsleistung zum Servomotor (2) abzuschirmen,
wenn die Unregelmäßigkeit vorliegt,
dadurch gekennzeichnet, dass die Sicherheits-
steuerungsvorrichtung (6) dafür eingerichtet ist, Be-
triebsinformationen, die einen Controller (5) in die
Lage versetzen, eine Steuerung auf der Basis der
Betriebsinformationen auszuführen, an den Control-
ler (5) zu übertragen, um einen Steuerbefehl für den
Servoverstärker (4) bereitzustellen, der basierend
auf dem Steuerbefehl die Antriebsleistung des Ser-

vomotors (2) steuert.

2. Sicherheitssteuerungsvorrichtung (6) nach An-
spruch 1, eine Einstellungseingabeeinheit (11) be-
inhaltend, in welche Einstellungsinformationen ein-
gegeben werden, die einen Überwachungsinhalt der
Überwachung des Vorhandenseins einer Unregel-
mäßigkeit beinhalten, wobei die Sicherheitssteue-
rungsvorrichtung (6) dafür eingerichtet ist, das Über-
wachen entsprechend den Einstellungsintormatio-
nen auszuführen.

3. Sicherheitssteuerungsvorrichtung (6) nach An-
spruch 1 oder 2, eine Überwachungssteuerungs-
Eingabeeinheit (9) beinhaltend, die mit einer Über-
wachungssteuerungseingabe zum Schalten der Ak-
tivierung/Deaktivierung der Überwachung ausge-
stattet ist, wobei die Sicherheitssteuerungsvorrich-
tung (6) dafür eingerichtet ist, die Überwachung aus-
zuführen, wenn die Überwachungssteuerungsein-
gabe eine Eingabe ist, die das Überwachen ermög-
licht, und die Überwachung nicht auszuführen, wenn
die Überwachungssteuerungseingabe eine Eingabe
ist, die das Überwachen nicht ermöglicht.

4. Sicherheitssteuerungsvorrichtung (6) nach einem
der Ansprüche 1 bis 3, eine Sicherheitseingabeein-
heit (8) beinhaltend, die mit einer Notabschaltungs-
eingabe ausgestattet ist, wobei die Sicherheitssteu-
erungsvorrichtung (6) dafür eingerichtet ist, die Zu-
fuhr der Antriebsleistung zum Servomotor (2) in Re-
aktion auf die Notabschaltungseingabe abzuschir-
men.

5. Sicherheitssteuerungsvorrichtung (6) nach einem
der Ansprüche 1 bis 4, wobei die Sicherheitssteue-
rungsvorrichtung (6) dafür eingerichtet ist, an den
Controller (5) zu übertragen, dass die Zufuhr von
Antriebsleistung abgeschirmt ist, wenn die Zufuhr
von Antriebsleistung zum Servomotor (2) abge-
schirmt ist.

6. Sicherheitssteuerungsvorrichtung nach Anspruch 1,
Folgendes umfassend:

eine Einstellungseingabeeinheit (11), in welche
Einstellungsinformationen, die einen Inhalt der
Überwachung beinhalten, eingegeben werden;
und
eine Überwachungssteuerungs-Eingabeeinheit
(9), die mit einer Überwachungssteuerungsein-
gabe zum Schalten der Aktivierung/Deaktivie-
rung der Überwachung ausgestattet ist; wobei
die Überwachung, die der Einstellungsinforma-
tion entspricht, ausgeführt wird, wenn die Über-
wachungssteuerungseingabe eine Eingabe ist,
welche die Überwachung ermöglicht, und die
Überwachung nicht ausgeführt wird, wenn die
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Überwachungssteuerungseingabe eine Einga-
be ist, die das Überwachen deaktiviert.

7. Sicherheitssteuerungsvorrichtung nach Anspruch 1
oder 6, ferner Folgendes umfassend:

eine Sicherheitseingabeeinheit (8), die mit einer
Notabschaltungseingabe ausgestattet ist; wo-
bei
die Öffnungs- und Schließeinheit (7) geöffnet
wird, um in Reaktion auf die Notabschaltungs-
eingabe die Zufuhr der Antriebsleistung zum
Servomotor (2) abzuschirmen; und
wenn die Zufuhr der Antriebsleistung zum Ser-
vomotor (2) abgeschirmt ist, die Abschirmung
der Zufuhr des Antriebsmotors an den Controller
(5) übertragen wird, um einen Steuerbefehl für
den Servoverstärker (4) bereitzustellen.

8. Servosystem (1), einen Servomotor (2) und einen
Servoverstärker (4) beinhaltend, um basierend auf
einer Ausgabe eines Wertgebers (3), der am Servo-
motor (2) angebracht ist, eine Antriebsleistung des
Servomotors (2) zu steuern,
wobei das Servosystem einen Controller (5) für das
Bereitstellen eines Steuerbefehls für den Servover-
stärker (4) und eine Sicherheitssteuerungsvorrich-
tung nach einem der Ansprüche 1 bis 7 umfasst.

9. Servosystem (1) nach Anspruch 8, wobei der Wert-
geber (3) ein Inkrementalgeber ist, in dem die Aus-
gabe dupliziert wird, wobei die Ausgabe des Wert-
gebers (3) ein A-Phasen-Signal, ein B-Phasen-Sig-
nal, ein umgekehrtes A-Phasen-Signal und ein um-
gekehrtes B-Phasen-Signal beinhaltet.

10. Servosystem (1) nach Anspruch 8, wobei der Wert-
geber (3) ein Inkrementalgeber ist, in dem die Aus-
gabe dupliziert wird, wobei die Ausgabe des Wert-
gebers (3) ein Sinussignal, eine Cosinussignal, ein
umgekehrtes Sinussignal und ein umgekehrtes Co-
sinussignal beinhaltet.

11. Servosystem (1) nach Anspruch 8, wobei
ein zusätzlicher Wertgeber (3-4) an dem Servomotor
(2), getrennt von dem Wertgeber (3-3), angebracht
ist; und
die Sicherheitssteuerungsvorrichtung (5) das Vor-
handensein einer Unregelmäßigkeit basierend auf
den Ausgaben des Wertgebers und des zusätzli-
chen Wertgebers (3-4) überwacht.

Revendications

1. Dispositif de commande de sécurité (6), pourvu
d’une sortie à dérivation d’un encodeur (3) fixé à un
servomoteur (2), pour envoyer, à une unité d’ouver-

ture et de fermeture (7) agencée sur une ligne d’ali-
mentation de puissance d’entraînement entre le ser-
vomoteur (2) et un servo-amplificateur (4) pour com-
mander la puissance d’entraînement du servomo-
teur (2), une sortie de sécurité pour commander
l’ouverture de l’ unité d’ ouverture et de fermeture
(7) pour protéger l’alimentation de puissance d’en-
traînement au servomoteur (2) et la fermeture de
l’unité d’ouverture et de fermeture (7) pour réaliser
l’alimentation de puissance d’entraînement au
servomoteur ;
dans lequel le dispositif de commande de sécurité
(6) est adapté pour surveiller la présence d’une ano-
malie en fonction de la sortie de l’encodeur (3), et le
dispositif de commande de sécurité est adapté pour
envoyer la sortie de sécurité à l’unité d’ouverture et
de fermeture (7) destinée à être ouverte pour proté-
ger l’alimentation de puissance d’entraînement au
servomoteur (2) au cas où l’anomalie est présente,
caractérisé en ce que le dispositif de commande
de sécurité (6) est adapté pour transmettre, à un
dispositif de commande (5) pour fournir une instruc-
tion de commande au servo-amplificateur (4) qui
commande la puissance d’entraînement du servo-
moteur (2) en fonction de l’instruction de commande,
des informatisons de fonctionnement qui permettent
au dispositif de commande (5) de réaliser une com-
mande en fonction des informations de fonctionne-
ment.

2. Dispositif de commande de sécurité (6) selon la re-
vendication 1, incluant une unité d’entrée de réglage
(11) dans laquelle est entrée une information de ré-
glage incluant un contenu de surveillance dans la
surveillance de la présence d’une anomalie, dans
lequel le dispositif de commande de sécurité (6) est
adapté pour réaliser la surveillance correspondant
aux informations de réglage.

3. Dispositif de commande de sécurité (6) selon la re-
vendication 1 ou 2, incluant une unité d’entrée de
commande de surveillance (9) pourvue d’une entrée
de commande de surveillance pour commuter l’ac-
tivation/la désactivation de la surveillance, dans le-
quel le dispositif de commande de sécurité (6) est
adapté pour réaliser la surveillance lorsque l’entrée
de commande de surveillance est une entrée qui ac-
tive la surveillance, et pour ne pas réaliser la sur-
veillance lorsque l’entrée de commande de sur-
veillance est une entrée qui désactive la surveillan-
ce.

4. Dispositif de commande de sécurité (6) selon l’une
quelconque des revendications 1 à 3, incluant une
unité d’entrée de sécurité (8) pourvue d’une unité
d’entrée d’urgence, dans lequel le dispositif de com-
mande de sécurité (6) est adapté pour protéger l’ali-
mentation de la puissance d’entraînement au servo-
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moteur (2) en réponse à l’entrée d’arrêt d’urgence.

5. Dispositif de commande de sécurité (6) selon l’une
quelconque des revendications 1 à 4, dans lequel le
dispositif de commande de sécurité (6) est adapté
pour, lorsque l’alimentation de la puissance d’entraî-
nement au servomoteur (2) est protégée, transmet-
tre au dispositif de commande (5) que l’alimentation
de puissance d’entraînement est protégée.

6. Dispositif de commande de sécurité selon la reven-
dication 1, comprenant :

une unité d’entrée de réglage (11) dans laquelle
est entrée une information de réglage incluant
un contenu de la surveillance ; et
une unité d’entrée de commande de surveillan-
ce (9) pourvue d’une entrée de commande de
surveillance pour commuter l’activation/la dé-
sactivation de la surveillance ; dans lequel
la surveillance correspondant aux informations
de réglage est réalisée lorsque l’entrée de com-
mande de surveillance est une entrée qui active
la surveillance, et la surveillance n’est pas réa-
lisée lorsque l’ entrée de commande de sur-
veillance est une entrée qui désactive la sur-
veillance.

7. Dispositif de commande de sécurité selon la reven-
dication 1 ou 6, comprenant en outre :

une unité d’entrée de sécurité (8) pourvue d’une
entrée d’arrêt d’urgence ; dans lequel
l’unité d’ouverture et de fermeture (7) est ouver-
te pour protéger l’alimentation de la puissance
d’entraînement au servomoteur (2) en réponse
à l’entrée d’arrêt d’urgence ; et
lorsque, l’alimentation de la puissance d’entraî-
nement au servomoteur (2) est protégée, la pro-
tection de l’alimentation de la puissance d’en-
traînement est transmise au dispositif de com-
mande (5) pour fournir une instruction de com-
mande au servo-amplificateur (4).

8. Servo-système (1) incluant un servomoteur (2), et
un servo-amplificateur (4) pour commander une
puissance d’entraînement du servomoteur (2) en
fonction d’une sortie d’un encodeur (3) fixé au ser-
vomoteur (2),
le servo-système comprenant un dispositif de com-
mande (5) pour fournir une instruction de commande
au servo-amplificateur (4) et un dispositif de com-
mande de sécurité selon l’une quelconque des re-
vendications 1 à 7.

9. Servo-système (1) selon la revendication 8, dans le-
quel l’encodeur (3) est un encodeur incrémental
dans lequel la sortie est reproduite, la sortie de l’en-

codeur (3) incluant un signal en phase A, un signal
en phase B, un signal en phase A inversé, et un
signal en phase B inversé.

10. Servo-système (1) selon la revendication 8, dans le-
quel l’encodeur (3) est un encodeur incrémental
dans lequel la sortie est reproduite, la sortie de l’en-
codeur (3) incluant un signal sin, un signal cos, un
signal sin inversé, et un signal cos inversé.

11. Serve-système (1) selon la revendication 8, dans le-
quel un encodeur supplémentaire (3-4) est fixé au
servomoteur (2) séparément de l’encodeur (3-3) ; et
le dispositif de commande de sécurité (5) surveille
la présence d’une anomalie en fonction des sorties
de l’encodeur et de l’ encodeur supplémentaire (3-4).
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